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IN THE UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF NEW HAMPSHIRE

UNITED STATES OF AMERICA, )
)

Plaint iff, )
)

v.. )
)

JOHNS-MANVILLE SALES ) Civil Action No. 81-299-D
CORPORATION; )
ANTHONY MATARAZZO; ) .
\KTHUR BURSEY, JR.; )
TWDMAS BAKER: ' )
STANLEY ALUKONIS; )
JAMES CHOATE; and )
JOSEPH LEMIEUX X )V >Defendant s . )

APPENDIX B FOR
THE THOMAS BAKER PROPERTY
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1.0 General

The work to be completed under this appendix includes theobtaining of all necessary permits and furnishing all tools,equipment, labor, and materials necessary to complete theclosure" of this inactive disposal site as specifically out-lined under "Scope of Work" below. Without prejudice to theforegoing, the quality of construction shall be as stipulated~ in these specifications and all work done shall be theresponsibility of Johns-Manville. EPA and the State requirematerials and workmanship equal to present good industrialconstruction. The specifications should be read in conjunc-
tion Drawing No. 100110-2, "Area Plan of Inactive DisposalSites," and with Drawing No. 100112-2, "Plot Plan".

2.0 Scope of Work •
2.1 The complete shaping and grading of banks and disposalsites, providing acceptable cover material and necessaryslope protection, fertilizing cover material, and seedingthe following disposal site. See Drawing No. 100110-2.

2.1,1 Thomas Baker property on N.H. Route 111.
2.2 The scope of work for this site includes the following:

2.2.1

2 .2 .2

2 .2 . 3

2 .2 .4

Clean the site and remove debris as required.See paragraphs 6, 10, 13, and 14.
Clean up the west bank of asbestos waste materialand remove same to the Bursey site for proper
disposal as specified in Drawing Mo. 100112-2.
Shape and grade site to original grade as
as specified on Drawing No. 100112-2.
Provide cover and vegetation as specified inparagraph 15 and 16.

3.0 Work Schedule
3.1 Johns-Manville shall start actual field activitiesincluded under this appendix by June 1, 1982.
3.2 Johns-Manville shall complete the mulching required byparagraph 16 of this appendix by October 29, 1982.
3.3 Johns-Manville shall prepare within thirty days after

entry of this consent decree a construction schedule
incorporating dates shown above for approval by EPA andState.
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4.0 Special Inspections and Tests
Johns-Manville shall perform all tests and inspectionsduring the construction phase that may be required by EPAand the State.

S.O—-Sa'fety Protection
Johns-Manville shall adhere strictly to all local, state,and federal Occupational Safety and Health Administration
rules and regulations for industrial construction.
Cleanup
Johns-Manville shall maintain the work area in a clean andsatisfactory manner Vand not allow asbestos-free debris to
accumulate. A clean\p shall be made at least once a week or
as directed by Johns-Manville. No dumping or burning of
asbestos-free debris will be allowed on any of the private
properties.

7.0 Codes and Ordinances
All construction shall comply strictly with all local, state
and federal codes and/or ordinances where such are applicable.
It shall be Johns-Manvi l le 1s duty and responsibility to
obtain the required approvals and all necessary permits.

8 .0 Standards
References made to trade, technical, governmental or other
codes, standards or specifications shall be interpreted asmininums and not maximums.

9.0 Field Measurements
Johns-Manville shall be responsible for the taking of all
field measurements and the checking for any interferencesbefore starting construction.

1 0 . 0 Asbestos Containing Materials
10 . 1 Johns-Manvil le shall note that the vast majority of the

materials on the disposal site to be removed and relocated,
shaped and graded, e t c . , are waste materials contain ingasbestos .

1 0 . 2 Johns-Manvil le shall comply with al l Occupational Safety
and Health Administration (OSHA ) , Environmental

• Protection Agency ( E P A ) , and all state and local regulat ionsfor the safe handling of asbestos-containinq materials.
The excavat ion and fill areas of this site shall be
adequately sprayed with water to prevent visible airborneemissions according to OSHA, EPA, state, and local
regulations. Johns-Manvil le shall insure that appropriatesafety equipment is used in accordance with OSHA
regulations.
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10.3 If any reason a work stoppage, extended weekendbreak, hot weather accompanied by dry high velocitywinds, etc. should result in a condition where theexposed surfaces of the excavation and fill areas ofasbestos-containing materials could result in possiblevisible airborne emissions, Johns-Manville shall
take whatever measures are necessary to prevent visible
airborne emissions from these temporarily exposed
surfaces. -

10.4 All equipment used in the closing of the disposalsite shall be washed of all asbestos material priorto removal from the site.
11.0 Access to Private Proper?

All access points shall be adequately maintained* during theconstruction phase. . .
12.0 Temporary Security - - — -

Johns-Manville sha^l provide sufficient temporary securityupon initiating actaal field activities, as approved by EPAand the State, to discourage public access to the site untilsuch time that the vegetation is established. This may in-clude temporary fencing and/or signs or barriers.
13.0 Site Clearing and Grading of Materials Existing on the Site

13.1 Johns-Manville shall clear the site of brush and small
trees. Johns-Manville shall minimize the amount of
grubbing required as the larger trees will not beremoved. All asbestos-free debris from this operation
shall be removed from the property. Stumps and allother asbestos containing material shall be disposedof on site.

13.2 In shaping and grading on the site, some difficulty may
result in relocating the waste material containingasbestos. Even though this material is unreinforcedand by no means homogeneous, having been applied in
varying layers over a long period of time, some breakage
may be required before moving with a dragline, clamshell
bucket, or front end loader. Johns-Manville shall
minimize the amount of breakage required before moving
the waste material with a dragline, clamshell bucket,or front end loader.

13 .3 Johns-Manville shall shape and grade the site, including,
the east banks on the site, to grades as shown on Drawing,No. 100112-2. It is not the intention of this planand specifications to balance the cut and fill on this
site. Fill material may be required in addition tothe material needed to cover this inactive disposal
site. Additional fill material, if needed, will beprovided by Johns-Manville.

13.4 Slopes should not be steeper than one vertical to
three.horizontal on all shaping and grading operations.

13.5 Johns-Manville shall be aware that this is an asbestos
waste disposal site and that the Environmental ProtectioAgency requires the following precautions:
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13 .5 . 1 All necessary measures shall be employed duringall phases of the project and especially during
the shaping and grading of the major.banks andthe overall site -to prevent visible emissionsto the outside air from the job site and avoidemissions of asbestos particles from becomingairborne.

13 .5 .2 All exposed waste material on the site subjectto traffic and removal by shaping and gradingshall be adequately wetted during the projectto prevent visible airborne emissions.
13 .5 .3 All waste material of the site that has beenremoved or displaced during shaping and gradingshould be adequately wetted to ensure that thematerMl remains wet during all remainingstagesVof the project and related handlingoperations.

14 .0 Work Outside Present Disposal Site
Miscellaneous piles of waste material found on the propertyoutside of the present disposal area shall be cleaned up. Theasbestos waste material shall be deposited on the principaldisposal area and graded prior to placement .of specifiedcover material.

15 .0 Minimum 15-Inch Earth Cover
After completion of the shaping and grading of the disposalsite, Johns-Manville shall place sufficient asbestos-freematerial to form a _cover of at least 15 inches total settled
depth over the disposal site as shown on Drawing No. 100112-2.
This earth cover shall be compatible for vigorous plant
growth.
15. 1 The bottom nine inches of cover shall be as follows:

15 . 1 . 1 Cover Quality
' It shall consist of materials of which not

than 35 per cent, by weight, will pass the #200
; sieve and not more than 50 per cent, by weight,
j will be retained on the s4 sieve. Peat , nuck
* and material over six inches in size shall be

excluded from this cover.
i 1 5 . 1 . 2 Applying Cover
• • Johns-Manville shall grade and shape the bottom

nine inches of cover to a smooth surface with no
local irregularities in excess of four inches.Slopes shall not be steeper than one vertical tothree horizontal on all shaping and gradingoperations.

1 5 . 2 The top minimum six inches of cover shall be as follows:
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15 .2 . 1 Topsoil Qviality
»

TopsoiJ. shall be within the following textures:
sandy loan), loam, or silt loam. The material
shall be friable and free of tree roots, weeds,
stones more than 1-1/2 inches in diameter or
length, and of other debris. It shall have a
pH value between 6.2 and 7 .0 . In the absenceof a.soil test, agricultural limestone shall
be applied at the minimum rate of 2 tons per
acre ( 100 Ibs per 1 ,000 sq. ft , ) -and shall be
applied prior to or at the time of seeding and
incorporated into the soil.

15 .2 .2 Sources of Topsoil
Material for topsoiling shall'be taken from the

- . - • ' natura\ surface layers (A horizon) of soils knownto be capable of producing good yields of cultivated
crops or hay. Soil that has been treated witha herbicide shall not be used for topsoiling,if it is-determined that the residual effects
of the herbicide will be damaging to the new
seeding. Topsoil may be stripped from and
stockpiled at a site for later replacement.
Stockpiled topsoil shall not be conpacted.
Areas from which topsoil has been removed shall be
protected against erosion with permanent vegetative
cover.

1 5 . 2 . 3 Applying Topsoil
Topsoil shall not be collected or spread while it
is wet. Subsurfaces shall be scarified or
othervv-ise tilled to facilitate bonding prior to
spreading topsoil. Topsoil shall be uniforrly
spread to a minimum settled depth of six inches.
Slopes shall not be steeper than one vertical to
three horizontal on all shaping and grading
operations. Topsoil shall be shaped and graded
to prevent ponding of water on the surface of thecover.

1 6 . 0 Seedinn of Earth Cover
16 . 1 Seedbed Preoaration

16 . 1 . 1 Surface and seepage water shall be drained or
-———— diverted from the site.
16 . 1 .2 Stones larger than 1-1/2 inches and trash that
- —-- will interfere with seeding and future maintenance

of the area shall be removed. Where feasible,
the soil shall be tilled to a depth of about
4 inches to prepare a seedbed and mix ferti l izer
into the soil. The seedbed shall be left in
a reasonably firn and smooth condition. The
last tillage operation shall be performed
across the slope where practical.
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16 .2 Establishing a Stand
16 .2 . 1

*-A

1 6 . 2 . 2

1 6 . 2 . 3

Line, in addition to that applied pursuant toparagraph 15 .2 . 1 , _ and fertilizer shall be
applied prior to or at the time of seeding and
incorporated into the soil. Kinds and amountsof lime and fertilizer shall be based on an
evaluation of soil tests. In the absence of
a soil test, the following minimum amounts
shall be applied:
Agricultural limestone, 2 tons per "acre or 100
Ibs. per 1 ,000 sq. ft.
Nitrogen (N ) , 50 pounds per acre or 1.1 Ibs. per
1 ,000 sq. ft.
Phosptmte (P20g) , 10CT Ibs. per acre or 2.2 Ibs.per 1 ,000 sq. ft.
Potash (K jO) , 100 Ibs.
per 1 , 000 sq. ft .

per acre or 2.2 Ibs.

(NOTE: This fertil izer is the equivalent of
500 Ibs. per acre of 10-20-20 fertilizer or1000 Ibs. per acre of 5-10-10. . )
Seed shall be spread uniformly by the nethod mostappropriate for the site. Methods include
broadcasting, drilling, and hydroseeding. Where
broadcasting is used, cover seed with 1/4 inch
of soil or less, by cultipacking or raking.
For all areas of the site, apply seed mixture
as follows:

Mixture
Tall fescue
Creeping red fescueBirdsfoot trefoil

Pounds peracre
20
20
_8
48

Pounds per
1 ,000 sq . f t .

. 4 5

. 4 5

.20
1 . 10

1 6 . 2 . 4 Birdsfoot trefoil shall be inoculated.

16 .3 Mulch
Hay, straw, jute and fibrous mat or wood excels ior
shall be applied immediately after seeding as follows
Mulch Material/Rates
Hay or Straw
1-V2 to 2 tons per
acre 70 to 90 Ibs.
per 1 ,000 sq. ft.

Remarks
Can be spread by hand or
by machine. Must be dry
and free of mold. Subject
to blowing and slipping
on steep slopes unless
anchored.
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Mulch Matt-rial/Rates
Jute and Fibrous Mats

V

Wood Excelsior

Remarks
Used as a mulch especially
in areas of concentrated
flow. Must be carefully
installed and anchored.
Can be used for erosion
control without othermulching materials.The"waterway, channel,
or area to be protected
is to be shaped to
required shape and
grade and thoroughlycompacted before seedbed
preparation. Rocks or
clods over 1-1/2 inchesin diameter and sticks orother material that will
prevent contact of thefiber matting with thesoil surface should beremoved. After seeding
is completed, matting
should be laid in the
direction of flow and
applied in accordance
with instructions in
each roll of material .
After matting is installed,
a cultipacker or other
suitable implement
should be rolled at right
angles over the entire
area so as to thoroughly
fuse the matting with
the soil surface.
Apply according to
manufacturer's
recommendations.

16 .3 .2 Mulch shall be held in place using the following
techniques:
Mulch Anchoring

Materials
Asphalt Enulsion

Rates/Renarks

Use type SS-1 , MS-2,
RS-1, or RS-2 at 150
to 200 gals, per acre.
May be- blown on with
hay or straw or sprayed
on after spreading
them. Special equipment

' is required to apply
asphalt.
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Mulch Nettings(Paper- twine,
plastic or
wood fiber)
Pegs and Twine

\

Synthetic Emulsions

Punching into the Soil

Spread over loose mulch
such as hay or straw and
pin to the soil per
manufacturer's instructions.
Used mostly on small areas
to anchor loose mulchmaterials. Set 8 to 10-
inch wooden pegs on 3x3foot spacings. Drive pegs
within 3 inches of soilsurface. Use twine toweave a net between
pegs. Loop twine twiceabout each peg and pullfirmly. After weaving
twice, drive pegs flushwith soil to tighten itand avoid interference wit*-
mowing.
Binds fiber mulches. Follow
manufacturer1 s applicationdirections.
Ends of fibers will be pushed
into the soil approximately
3 inches by passing over then
with a special implement
built for the purpose, or a
farm disc set straight, or
by the use of a shovel in
small areas.
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A Research and Consulting Company

January 14 , 1 ?82

Ms. r«ehorah Dalton
Off i c e of Hazardous Pastes enforcement
U. S. Environmental Protect ion Agency
'/ashing ton, DC 2 0 4 6 0
Dear V.s . Da 1 ton;

Fnclosed please fine! the work Plan for the asbestos
s ites in Hudson, New Hampsh i r e . This plan is what is needed
to determine if the asbestos is actually rov> no I.IP throuah the
soil at the study s i tes . T have included other s tud ies that
should be of va l u e to F,P\ and the Sta t e of New Hampsh ire inmonitor ino f->e consent decree, ^he costs that are included in
Appendix D are based upon my es t imate s of what it would take
to do each of the stud ies , '"here is considerable advantage to
havina the stud ies done concur rent! v. ^he overall increase in
cost is about 5 3 , 0 0 0 per year but the aa in is considerable. I
e s t imate that with or.lv the asbes tos u > eav ing s tud i e s that

! be reeded that it would cost FPA about £ Q , 0 0 0 per year.
^he nroposed laboratory studies that are proposed for

CF.P.^L arc not costed cut . I could not de t e rm ine what the
c^qts for the laboratory would be but have aiven you some costc igures where they are ava i lab le . I would recommend tryina to
negotiate with CP.RFL on some sort of a swap. You purchase the
extra equipment for them and perhans they will do the studies
for you.

mhe one bia question with the whole c'st o* s tud ie s is
t h e a v a i l a b i l i t y of the l a b o r a t o r y caoac i t y ( a nd the
willingness to do the analys is) for conduct ing the asbestos
ana lys i s of the soil samp l e s . i?ased upon exper i en ce w i t h
other pol lutants T suspect that the var iat ion in results will
be such that any reduct ion in the number of samples would
reduce the rel iabi l ity of the results dov.«n to the point that
you could not meet anv challenges from Johns-Mansvi l le .

Or i g i n a l l y we discussed simnly irst?l l ina a ser ies of
heav ing qauges at the s i te . In my meet ing with C^PFL, T came
awav with the dist inct impression that they were not a 1 ! that
sure that the use of the gauges alone would tell vou anything
about the asbe s to s other than to i n d i c a t e that h e a v i n o was

P.O. Box 1280 • McLean, Virginia 22 10 1 - 1 280 • (703) 569-0533



occuring. The other nroblem. with the qauoes is th° fact that
thev are a rea.1 temotat ion for young hands to pull on. T an
-*o i"a some t h i n k i n g about the t ub e s t>at I am pronos i nq .
These will be bur i ed so that they are even with the ^ u r f a c e .
I may actua l ly cover them so tha t they are not v i s i b l e . \metal detector can be used to locate the ] <- >cks and thus ^ in^
the buried end of the tubrs.

a? you v i 1 ! note in the S'ork p T a n , T am nroooFina to
make mea s u r emen t s in the Fal l and again in the ^rar ing. This
use of the frost year will, allow us to determine the extent of
heavinq that has o c c u r r e d over the w i n t e r months . The more
that I read about frost heavincr , the more T am. convinced that
we are H^ e l y to have mat e r i a l s movinn up throuah. the soi l
cover. The onlv thim that cou.lc cause a problem would be
extensive snow cover for five or six year s . we will have a
nood idea of the l i ke lvhood as soon as the CRREL studies are
comoleterl.

Please feel fr^e to cal l me about th i s Work ^
-e is nothing rscrocanct about it.

'/. , Phn.
' incinal Scient ist
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WORK PLAN FOR HUDSON, NEW HAMPSHIRE STUDY

BACKGROUND

Th i s s t u d. v is d e s i g n e d to a c a u i r e data needed for
de t e rm in i nq the e f f e c t s cf f ro s t h e a v i n g upon the bur ied
a sbe s to s found at s ix d i sposa l s i t e s located in Hud s o n , New
H a m n s h i r e . T h e s e s t u d i e s a r e t n b e d o n e f o r t h e
U. S .Environmental . Protect ion Aoencv ' s Of f i c e of ^azar^ous T '7astes
Enforcenent .

""he s i tes rarer? in s ize crom ] e s s than one ha lf-acre to
approximate] v five a c r e s . The lamest site is the Meadow S i t e
vhich is hetv;een four and f ive ac r e s in s i z e . Asbe s t o s was t e
rater ia l in the form of fragments, broken sheets, ban waste and
oe l l e t ized asKes tc s ma t e r i a 1 . T h e r e is also a con s i d e rab l e
air.ount of loose, " f r i a b l e " asbes tos and asbes tos conta in inq
ma t e r i a l . The broken sheets and fraqments ra.nqe in s ize from one
ouar t e r of an Inch ur> to pieces of broken sheets of severa l
square feet in s ize.

The area around Hudson is known to be in a zone where
froqt heaving occurs . The frost l ine Pxt_pjMs_down__to _abou t 36inches in this a r e a . Ther~e~"is a ""definite oossibi"li"tv~€Hat Fhe
pellets and the Tr'aqTflents of asbestos sheets wil l be heaved to
the surface over a neriod o f vears . This studv is ^es ign^d to
determine if the asbestos is movinq towar^ the surface under the
inf luence of frost action.

Thi s is a new area of act iv itv for environmental science
t h e r e fo r e the methods use'' are somewhat exper imen ta l . It is
Relieved that t>e methods outline^ belo'--T wi"M provide the needed
data and will allow stat i s t i ca l re l iabi l i ty to be ass iqned to
the -esults of the studv.

a second ar^a of interest is the veqetation cover placed
over the <Msoosa l a r e a s . ""he pH of t^e asbes tos conta in i ng
ma t e r i a l is nu i te hfgh and is lively to have an adverse effect
upon the ab i l i ty of p lan t s to s u rv i v e . ^his is f u r t h e r
compounded by the fact that the sha l low cover ol r.nned. for the
s i tes is not l i ke lv to r-ovide adeauate rooting depth for the
r lants to s u r v i v e ' ' u r i n g the s umme r m o n t h s . S t u d i e s a r e
nr-cvided to aid in identifvina the change in pH of the top soi l
and also to aid in evaluating the survival of the vegetation on
the area covered, bv the Consent Decree .
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IITFORWION SQURCFS

The s taff of the Soi l Conservat ion service and the
researchers at the U. S. Army Corps of Enq ineer s Cold Regions
Research and eng ineer inq Labora tory (CRRFL) a t Hanove r , N . H .
were consu lted in developing the consent decree at the s i te .
Discuss ions with the CRRFT, s ta f f olaved an impor tan t part in
developing this work plan. The ideas for t'-'e frost •" •eav ir .q
s tud ies are pr imar i l y the ideas presented hy the CRRFL staff .
They vere also helpful in ident i fy ing potent ia l oro^lens vith
the revegetat ion plans.

A nurrber of s t a n d a r d r e f e r e n c e t ex t s were used, in
designing the vegetation and so i 1 s s tud ie s . mhese are listed in
Appendix A.

1. Determine the magnitude of frost heaving at the sites
chosen for study.

2. D e t e rm i n e i f asbestos mater ia l s are being heaved
through the too soil.

3. De t e rm i n e if the oH of th* » su r face soil is being
altered by moisture movement from the asbestos fill into the too
soil.

&. es tab l i sh p^oto re ference p o i n t ?? for mon i t o r i n g
vegetational changes.

5. Measure the viaor of the vegetation on the sites.

f'PTHODS
FROST HEAVING STUDIES:

T h e r e a r e t h r e e s e t s o f s t u d i e s s u g g e s t e d f o r
determin ing the effec t s of fros t heav ina on the mater ia l s
deposited in the Hudson, M .H . disposal s i t e s . Plans for these
s tud i e s are pre sen ted below. Deta i l s of p lacement of fros t
heavir.q devices and the p^t layouts are found in Appendix P.

o Determine if asbes tos ma t e r i a l s can be madeto heave under s imulated condit ions .



o Determine the extent of frost heaving on the
s ite.

o Determine if . asbestos "laterials *r^
t h rough the so l 1 , c ov e r p l a c ed o v » r the

1
>"»««-> != i t e £ h ci v e b e ̂ n c h o s e n ^ o r t h « ^ r o s t

studies—the r- 'atarrazo ^ ite an'0 th° Meadows s i t e .
Matarr . "?7o ^ i t e : ""hi s s i t e reor ' s s en t ^ a drT '

t,.hore the v'^tor table _ ]_jes Ki_el,o_w__tJ2e j*sbestos_ ^11 1. mater ia l . ^he
° levation o^~ the asbestos above the c r e e k and. the deoth of the
fill tr.at«rial suqqes t that the water tab^.e ̂ i i l ] ie helow the
fill material ^ur irq r?ost of thf1 year. mhis is ^urther cor.firnier'
bv prof i les orepare^; by the ^ef enfant which show t^e det>th of the
?r=bcstcs and the vater t^b i f * e levat ions ?t the s i te . SturUps on
this site should represent the lower extremity of frost heavinq

Mcs^cws Rite ; ^^rs site rer >resents the wet extremi ty
of the stu^v scale, ^he fact that the ̂ iate_r__t?;hj_e is welj _ up in
the asbestos fill mater ia l * * suaae s t that Vhis site should he the
most i T~!<e~?'v~~tb e"xJvr"H"f"g frost heavina of t>Q asbestos . Heavi .no of
the pe l lets known to he Tsre sen t n t the s i t e *?hou! <- ' c l o se 1 v
parallel the heavir.q of small stores .

Dete rm i n e if a sbe s to s r n a t e r i g 1 s car he na^.e to
sirulrtecl coDfit iors; ITI'-->e s t a f f at CP.REL b?ve of f orer 1 to

subject the var ious asbestos ™a t e r i .3 l s fonn^ at the s ite to ?.
s e r i e s of bench tests to det' s rmino If these Ti j i ter ia l s wil l frost
heave th.rouah the soi ls t^at are to he used 1 for the cover that
wil l be placer? over the s ites. Samnles of the asbestos mater ia l s
will be collected at the Meadows site and at the Virg in ia Avenue
^ i te fT use in the t e s t s . mh.is '.-.'i 1! be coordinated vi th CRPFT,
to insure the proper hand l ing an^ ava i 1 abi "• itv of eauioment for
thr studies . John<-.-Man.cvi l le vill be contacted to r ' e t e rTp i np the
source of the cover ma t e r i a l that thev wi l l urp or. the s ' t e .
Parro les of this soi l will be obtained for u^e in the laboratory
stud ies .

Five nrrt.rc 1 sar.nl °s of t ue va r i o u s asbestos tr
rn^ five ron*" r ' > >? ^^trnToc-, of *-v-o <-;o\?pr soi l vri 1 1 he submi t ted to
e i t h e r the "r ic l a b p r ^ t o r " or the P e o i o n T labora tory for



asbestos analys i s and. also for total chemical analys is . T'he
results of the analyses '-ill he used to determine the extent of
movement of the baa waste material up into the cover soil .

The nrocer'ures use'1 wi l l be s im i l a r to those outl ine in
the CRRFL ouh l i c a t i on "Fr e e z i n q mest for FvaJua t i n g re l a t i ve
Fros t Suscep t i b i l i t y of Var iou s fo i l s ' 1 hv Che s t e r VT . Kap l a r
(Knolar i r *7 - l . TT-.'O te«:-ts V.M.I l K<"» run. On0 • • • ! 1 "> test to det-pr jn i ne
i f the a s b e f - t op T , ;aste ma t e r i a l s from the r * t e «•'! ! • ! heav*. ^h^
second vi.ll determine the movement o* ^e asbestos m^te '- in l s un
through the cover soil ma t e r i a l s . If noss ib le , ^oi 1 columns t^?t
are lona cnouah to s imu late the f i f t een inch cover p-oposed in
the Con s e n t De c r e e wi l l be use*- ' ' . ^h i? wi l l r e cu i ^ e a co lumn
rorpr i r » ^ of c i f t eer . i ^ c ^ec of: rover soi 1 ***** ?n annronr i * te
r"5eoth of ashest^s n a t e r i a l s . Hnon co" >T?ie t i on of the f r e e z : nq
t e s t s , the so i l co 1ur . n s w i 7 1 be ve rv care fu l l v prmpler i to
Determine the Jr"rree of TTiove-nent of the * ir.e asbestos mater ia ls
uovar'' int 1^ the cover . ^our ^^rr).1 es '-'ill be t?^er. fro 1** each two
i nch l a v e r hea i nn i na at the i n t e r f a c e ?PO extend i na uovar^s
through the column. TH*- four qairioi es in the interface layer "ill
*>e ana? 779^ f i r s t . T f these show the presence of asbestos then
t uo noxt tvo Inch Isvor • • ' • » . 11 be analyzed . ^his v/ i ] l cont inue
unt i l no fur the r samn ! e s s'^ow the presence of asbestos fibers
above the baokorour^ }pv«*1 Fo'jnd. in the co^/er

^t the sane t ime that the samoles a"e beina taken, the
co]unn will be exsnine^ to de t e rm ine if the asbes tos fragments
and pe l l e t s moved un through the cover s o i 1 . The soil scientist
'•7i i.l be present for the ?an\r> ! ing and- for the examination of the
soil columns both before and after the f r e e z i n g s t udv . He will
be ava i lab le to as s i s t the rp.RFL staff ^t the«-Q times if *e r«3

ne t e r7?. i r e the Fx t e r t of F r o s t H e a v i n g on
? i tes ; ?. t^chnioue t^at has not been used i n ool 1 nt ion con troi
vor k in the oast will be used to determine f-»e extent of frost
heav ing over t ue study s i t e . * . ser i e s of n ine tube? w i l l be
buried in the interface zone ^etween the a = K«<5tc£ and the rover
Foi l . T'hose tubes are used to measure chanaes in e l eva t i on that
result from frost action.

A trench will be dug ''own to the point where th« asbestos
fil l mater ia l is encountered . . The bottom of the trench wil l be
graded so. that the bed for the tube i? leve l . nn#s inch diairater,
f lexib le , p la s t i c tubing vill be placed in tKe bottom of the
trench then b a c k f i l l e d wi th the cover so i l . ""he so i l will be
tampe^ to ?Dnroxiir.nte the dens i ty of the fill ma t e r i a l over t>e
en t i r e s i t e . "^e tubes wil l be outf itted with a lockina can ^or
protection. ^ f t e r the tubes are ins ta 1 i e'"' , f->ev w ^ l 1 v-e f i l? . e d
'^'ith ~ n t i - f r e e z ° . a smal l n r e s su r e t ran sdu c e r will be drawn
through the tube so that measurements can be taken at * »very one

i n t e r v a l . . mhe d i f f e r e n c e s i n e l e v a t i o n can tKen he
-&-



ca lcu lated from the v a r i a t i o n s in p r e s s u r e measured by the
transducer. Measurements will K«> repeated in the Fall and in the
Spring of each year of the stu^y. Differences in the e l e v a t i o n s
measured vill be an indication of the denree ^f heaving at each
r.easured point.

The data ro" "" ected ^nr inq the study wi l l he ?ubi°oted to
statistical analvs i s , Kriqinq and. a map will be orepared sKo'-- 'na
the isopl**thf= o r chancre in e levat ion of the tuh°f= . rnK * : >se c^anqes
ref lect the amount of heayinq of the coil in the area ^nd shot^d
reflect the amount of hea.vinq that an object cuch as an asbestos
fraqment wou^d be exnectpd to exhib it dur i nn the same per iod of
tire.

can be -em <~>vpd at the c^nc 1 usi on of the <5*'U'"' lv
if this is ^eer .pd n e ^ e s ^a •* v . Tf thev ?re *~o be r eTnove ^ , t^ev
vill be ca r e fu l ] v excavated and the trench ref i l l ed and the

De * - e r r " i n e if Asbestos Mater ia l s are Heaving ^hrough the
Soi l CoveT P l a c e d Over the Di spo sa l S i t e ? ; ^he onl y wav to"
orovl^e a def in i t ive ap.sv. 'er to the auest 5 r n of frost heavina of
twe asbestos is *-o collect sanr^e^ in a statistical desiqn a^d to
analyze t^e samples for T^ostos f i b e r s . mhis oort ion o p theGtuov vili use this aporosch.

Nine plots will be located, in each studv area . At each
oiot three rsoi l coroq w|i i HP ta^en with a coil punch. •m-.p cores
'/i l l be sannled »t a point tv/o inches helov.* the interface between
the cover end the f i l 1 , at two inche s and at four inches above
the interface. i?acK samole will ^e analv^^d for asbestos f i b e r s .
In addit ion to the ~r.irml.es for o sbo s t o s , f i o l d pv mea su r emen t s
wil l Ke made at ever* ' tv/o inches in each core. ^he holes cheated
by the sa .«no l ina «•• r 1 1 be r e f i 1 l c ' q '-'i th c T e ^ n cover soi l rind
Tirrirod v.H th an anoc 1 i7e < J v ^ n i t t i n q n e e d ] * ? so that '•hpv v'ill not be
resamoled at a later date. mhev will tben be r e f i l l e d with clean
cover soi 1 .

The data col lected w i l l be s t a t i s t i c a l 1 ' / e v a l u a t e d
accord ina to th.Q des ian pre s en t ed be lov . T* the a sbe s to s is
novir-g un'- '?.rd, the soaci^q of the sannle^ tr-^y be a l t e red or else
a~^5t iona l samo l e s may be take r at sha l lower ^epths . The
location of the olots is shov/r. in R.nDpndi:: 3.



VEGETATION STUDIES:

e TT e
mhe vege ta t i on on the « * i tes is a v i t a l n s r t of f-'e
1 jp e a s v r ° s un^prtaVp". in t *•> p r o p s e r t r> p o r e P . As was
ear l i e r , the effects of the .shallow cover anc1 the hi ah

oH T.ay lear1. to a reduct ion in the d e n s i t y and v i cor of the
veg e t a t i o n on t v e v a r i o u ? 3 r ° a s . a s c r i p s of s t u d i e s •>?
recommended that wi l l prov ide a mea su r e of the e^ectiveress of
+ ̂ Q veaetat ion cnvpr on th» s i t e s . ^h^rp s t ud i e s will reet ^Hp
followincr ohiect ives.

o Determine the r'ens itv of thp vegetat ive cover
on the s ites .

o Determine thp viaor o^ t^e vegetative cover.
o D e t e rm i n e if there is ^ corre lat ion between

the vi^or, rer.cit'' ar.^ pH on the s i te .
Es tab l i s h o^oto r e f e r e n c e oointf for each
p ite.

vegetat ion patterns an'' .fens itv v?? . l 1 be r^eterniine^ by
use of a set of at ""east f ive para 1?. »T 1 ir« transects establishec!
across the site, ""he transects vill be Ir.rrnted aoproxima telv as
^.otsc! in Anpen^ ix n, . *")->#» op/> points v i ] i KP pernanenf y nar 1^0' 1
'••it1"1 a stf»e1 OJ . P . ^ survevors t^r>e vi 1 1 be stretched Ketveen the

F .a TT o ̂  i P. cy t . f ' ^n sec t . Photo
at nine noipts on each site

r > i n c * • r > e s t ab l i s h t^e n c t u? 1

reference noints v/i 1 1 He es tab l i shed
for obta in ing permanent nhotograohic
the nine samo] ina locations.

of thp vegetation

1 .Vegetat ion Dens ity Stuflvt
The or inc ip ?e user 1 in the se s tupes is based upon the

s imp l e fact t^at when a sherplv nointed ro^ is let down throuoh
t^° veoetat ion it ei th.pr h i t s a o?a n t or it '"'oes not. A record
of an i n f i n i t e numbe r of such H i t s an^ n i s s e s a i v e s the
ho r i z on t a l • ' i s t •• rbu t ion of the " °aetat ion . '"he number of hits
divided bv the <-otai nurrber of noints rr.easured aives a measure of
the flensitv o^ the vpgetat ion .

-f-



mhe Mne t r a n s e c t - i = a m e a n s of con t ro l l i n g the
d i s tr ibut ion of the po i n t s t a k e n . A s tee l s u r v e y o r s tape
es tab l i shes the ! < n e transect. mhe prelection of the veqetation
up to the tape is rioted ?.t the anpropr ia te d i s tance s along the
t-ransect . ^his alTovs the invest ioator to ^etermire not onlv H">e
oercentage of the a rea that is covered v'.th "pgetat . ion ^nt it
, - * 1 so a l l ows him to determine the percentaae species composition
at the sane t ine, ^his techn ique '- ' i l l he used in the stud ies at
Hudson, "TH.

2 .weaetat i.^r Vioor Study:
One o f the ^est mea su r e s of v ioor is the he iqht of the

""q^tat ion . ""his is usual 1 v determ ined bv m.easurino a number of
samples of vege ta t i on at po in t s ^long the l i n e t r a n s e c t . mhe
height of f ive members of anv species found nt every ten foot

^^ T? - k a long the stee l survevors tape v? i l l . be d e t e rm i n e d . The
^•^ height will be measured vith a steel tape measure . ^he heiqht of

the ta i^es t f ive pieces of ven^ ta t ion on each p lan t wil l be
measured and recorded.

3 .Vegetat ion vigor - ^ci.1. PH Ccrrr lat ion Study;
so i l Samp l e s will he taken at e?ch viqor sampling point.

Soil pH measurenen t s v.'ill he made on tv,-o inch increments of a
fifteen incu core taken with a Kinq tube sampler . off will bed e t *»r m i n ed on a so i l p a s t e us inq a m^tho^ s i m i T a r to those
presented in manv standard, co i 1 test ino r .?rur >?_s .

^ .Photographic Reference Po in t s ;
photoqraphic reference oonts wi l l ^e establ ished at nine

equally spaced locat ions on each s i te . E i t h e r a 3S mm or ^ ?
1 /4 " X ?. l / a " c ame r a will be used to record the v«»netation
pa t t e rn ?.r<d v ioor at eac h p e rma n e n t loca t ion . ^his v r ' * 1 ! be
acconp1. ised by p lac i nq the camera on 3 t r i pod ecmipped i . - i th a
head des igned to a ' ^ov the camor^ to bp offset by the appropriate
amount to allow stereo SOOT' c viev' ing. Throe photographs w i ^ l *^P
taker, at each location. "h«r» will be a si 'tty percent over lap in
each photo thus providing adecuate covoracre for measurements toKe inade from the ph.otoqraphs. ?V scale w i l l be i n c i p d p d in each
photograp 1"! for reforcrce purccces .

In add i t ion to the a^ove photographs, a panoramic photo
will be t?.k«n at the center plot showing the r?en.e ral character op

the s i t e . ^h^se p^otooraphs ^ ' 1 1 1 p rov i d e a permanent record of
the veaetat ion on the site.
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STATISTICAL P^SI^NP ^ND DATA PRESENTATION

The statist ical (lesions used in the three studies are
each s l ight ly d i f f e r e n t therefore thev are listed in Appendix C
for each study, ^he appendices qive the basic variables tested
and the analysis of var iance used to eva luate the da t a . T ' h e r e
depth is a var iab l e , an attempt wil l be made to use recession
analvsis to provide a s t ronoer test than could be provided by
analysis of variance a lone . In those cases where r ep r e s s i on can
be u s ed , a set of f i gure s wi l l be develoned that shows depth
versus the number of asbestos partic les per gram of so i l .

The vegetat ion and t^e fros t heav ing studies have been
designed in a systematic rfid nattern. This was done in order to
nrovide data for developing nans of the spatial distr ibution of
frost hraving, pH, vegetation victor and vegetat ion density over
the area . A techn icrue rai led Kr ig ing wil l be used to develop a
map of the var iab l e s along with a stat i s t i ca l error map of the
data co l l ec ted . The e r ro r map can be used to d e t e rm i n e the
coveraae of the data collected as well as its rellability.

A w r i t e - u p of the r e s u l t s wil l be p r epa r e d upon
complet ion of each s t udy . In add i t i o n , at the end of each
seasons sampling for veaetation vigor and frost heavinet a report
of the results will be prepared . These reports will not only
present the data but will p r ov i d e an i n t e rpre ta t i on of the
results. This will allow the OHWE to make correc t ive action if
such action is deemed necessarv.

MG

A soil scient is t/egronomis t and a fielrf technician wil l
be reauired to conduct the re search out l ined in this work plan.
They will each be required to be on site for about two weeks at
the t ime the plots are e s tab l i s h ed then for one week at each
sampling period after that. At the conclusion of the studv, they
will have to be on s i te to «-etnove the various survey points and
sampling tubes and re s tore any vegetat ion cover that is damaged
by the removal of the eauicment.



SCHEDULE

schedule for this study cannot he defin ite due to
timing on the contract for initiating the work to be nerforre^ .
The laboratory ctudias will reauire approximately three weeks for
the frost suscept ib i l i ty tests and approximately ten weeks for
each test on a long column taken through five freere-tha^ cvc^s.
A larger number of freeze-thaw cycles would provide a better test
if time is avai lable, ^he l?'-»ora^orv can handle four of the frost
susceptibil ity tests at one t ime but can onlv accomodate one of
t h e l o n g e r co lur .n s t u d i e s un l e s s a d "M » - i o n a l e q u i pme n t IP
purchase^.

The f i e l d work will reauire approximately three days of
preparat ion prior to the field work and approximately one week in
the field for e^ch study per iod . Da t a reduct ion can he carr ied
out after the analytical resu l ts are avai lab le and should take
from. one to tvc '-Teeks . °y t^e time the f irst data is available,
statist ical programs wil l be ava i l ab l e for rapid analys is of the
data, "'he t imira of the analys i s will be the ma jor factor in
d e t e r m i n i n g t h e s c h e d u l e f o r t h e r e p o r t o f each v e a r s
observations .
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This

APPENDIX n
PLOT T.AYOUT

aooencHx presents the Diet lavout for the va r i o u s
stur'y areas tc he used in each stu.-H*. The ̂ npenrUx a 1 so
conceptua1 ^ravings of the var ious measurement devices to be n^e^
in the s tu^y . ^he ca.ot iors r'eteririne the i "formation nee-^e^ to
interoert tha clra
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\W\\\\\\\\\\\%\\»\»%\»W\M Flexible Plast ic Tube Filled With Anti-freeze.

Design of Frost-Heaving Tube Plot.
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APPENDIX C
STATISTICAL PFSTGNS

LAPOPATCRY STUDIES:

1 .Fros t Suscept ib i l i ty Studv;
Study Descript ion; Six cuK ic feet of the asbestos fill

material wil l ^e bought*"nto the ""aboratory at CP.REL for tests
to dp t e rm i n e if the mat e r i a l is susceot ih lo to heaving. Four
co i ' j rrnr s ix inches l o ng and c\y. i n ch e s in d i ame te r w i l l be
prepared from the asbestos fill materials, ^hese mater ia l s will
be r l a c e d ; r. t ~ the c o l um n s so tHg t they have a den s i t y
aoprox imate ]v the same as t^at found in the field. Freez ing will
occur accordir.q to t^e s tandard procedures used at CRRFL. It is
expected that the total freezing time will be about 12 days with
s e v e r a l c lavs b e i ng r e au i r e d or. e i ther s ide of the test forprorogation and f.ata

There is a poss ib i l i ty that ">ore than ^ne material wil1
be t«>cted. The r.ur^p- ^f tvces of ir .ate^ials will he- determined ,
after con su l t a t i o n w i t h the f ie ld people from Region I . ^ag
wastes and other friabl^ mater i a l s used as fill will be chosen as
the nain materials for the tests.

Ana .1 y s i s ; At the conclusion of the freezing period the
columns w i 1 1 he removed from the study chambers , the asbestos
fill materials removed from the columns *nd the mater ia l sampled
for iT" ia 1vp i = . ^ac 1^ column wil l be cut irto three seaments, and
four si'b-sanples collected from «ar>rv> of the senirents. mhe four
sub-samples will be analyzed for percent mo i s t u r e . An analys i s
of variance will be used en the data collected. 7he basic designis ore^er.tod below.

Statist ical resign; The fol lowing analysis of variance
table presents the tes t *? to ^e oerforned on t^e samples of ^ill
materials that are col lected.

r-i



Table C-l : Analysis of Variance for Frost Susceptibil ity Study.

Source of Variation DoF Mean Scruare

F 1 13 M a t *> r i ? 1 s 1

Columns 6

Layers viithin Columns "• r

Error "'"'

2.Fr ^ s t Heaving Study;
Study Des i g n ; ^he ma jor component that is expected to

move VP *-hrouqh. the cover mater i a l , if f^ere i = anv movement ,
will ^e the board fragments and the var ious pellets found on the
s i tes . Samples of th^se mate r i a l s -'i l l he mixed with h*q wastes
for use in the l^boratorv heaving stud ies . These mate" i a 1 s "ill
be packed into columns that are 48 inches X 6 inches in " ize . The
f a c i l i t i e s for te s t i nq these larcer columns are limited, so that
only one column can be ^ested ?t » t ime. ^amples of the rover
soil wi l l '^e packed above the n^^ep to s v. 'aste m a t e r i a l s to a
cens i tv s im i l ar to that found at t^e s i te . Everv e^fn^-t w i l l be
m^de to obtain samples of the actual cover so1'! "that wil l be used
on the s i tes . T'he depth of soil may have to be limits in order

time of the t » sts .
The t ime to conduct these s t ud i e s is au i te lonq in
*on to t^e s tud i e s men t i o n e d in paraqraph 1 above;

therefore it is poss ib le t^at onlv one or at best two columns can
be evaluated in the tiime avai lable for the stud", "'he soils will
be allowed to f r e e z e to a dept^ that reache s into the a«=besto^
natTials . This is expected to take about ten davs. ^he samples
wil l t^en be al lowed to thav; for approxi matel v five davs . Th i s
cvcle vi l j be repeated at least five t imes. mbe last cvcle will
be fol lowed vith a fre^z inq per iod.



Analysis: mhe column wil l be removed from the chamber,
cut in h a l f , e x am i n e d for visible s iqns of movement of board
fragments and oe] lets , the columns will then be sampled at every
two inches and the mois ture content of each sample determined.
After the moisture content has been determined , the s?iroles will
be submitted for asbestos analvsis.

statist ical Desinn; ^he designs used in this studv are
s im i l a r to the one outl ined above for the susceotihil ity study,
""able C-2 oresents the ana lys i s of var i an c e to be conducted on
the d a t a . Tf the ma t e r i a l s move up t h r ough the c o T u m n ,
r e g r e s s i o n ana lys i s may be used to provide more information on
the behav ior of the asbes tos than w i l l be a v a i l a b l e fron t*e
simole nralvsis of var iance te«?ts.

Table C-?. : «Vnalysis of "ariance for Frost Heaving ^tudv Data ,

Source of variation DoF Mean ^quar* 1

? 9Type of Materia ls 1 ( 2(rr^ ) - ( £ y ) " )/ l
7 2DQnth 14 ( SC 1 1 ^ " ) - SC11 ) ) / l A

? 9Frror ^Q ' 2 (v' ) - S ^ ^ ' ^ ) / 4 R

? oTotal ^3 ( i (y > - ( 2,") ̂ ) /fi3

FIELD FROST HFA"ING STUDIES:
I .Frost Heavina MPasnrevent s :

Study Descr ipt ion; At each s i te , n ine fifty foot long
tubes fil led, with, an t i - f reeze will be set into the in ter face
between the asbes tos f i l l ma t e r i a l and the cover soi l . A
pressure transducer vi.il he nu^.ed through the tube measur ing the
var ia t i on s in pre s su re along the l.enqth of t^e tube at one foot
intervals . D i s t an c e alonq the tube and the pressure d ifferences
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will be recorder 1 for later tr ans l at ion into measurements of
elevation chanae. s

Measurements will be made in the Fall and in the Spr ing
of the fol lowing v e a r . The chanaes in elevat ion will be a
measure of the amount of frost heaving on the s ite dur ing the
winter months. This method is very sens i t ive to the movemen t s
that are l ikely to occur during the course of a year .

Analys i s of Da t a ; Sta t i s t i ca l techn icues that *re
avai lable for anal v z i n q t h e data from a systematic samoi ing r?l an
s im i l a r to tha t u s ed on th i s s tudy are l im i t ed in t h e i r
use fu l n e s s for dp te rm in i nq the degree of fros t heaving on the
site. A technique that has been developed for use in the mirina
field has been u^ed effectivelv to evaluate spatial data s im i l a r
to that col lected in this otudv. One of the unirme features of
Krig inq is *-he fact that not only can the investigator develop a
nood map of t*e variables of interest but he also can develop a
map showinq the stat ist ical error over the area covered bv the
study. This orov id . e s a measure of the rel iabi l ity of the data
and. a s s i s t s in dec id ing if add i t iona l samples are needed and
where they should be located, mhis techniaue will be used on the
tube sam.plrna data.

2. Measurement of the Movement of Asbestos;

Study D e s c r i p t i o n ; N in e ecual . lv spaced samp l i ng
locations vill be established on each area . A King tube will be
used to col lect three core samples of the cover soil from the
s u r f a c e a t each s amp l i n g l o c a t i o n . ^he c o r e s wi l l be
app r ox ima t e l y IP inche s 1 onq so that thev cover the zone
extending down to the top severa l inches of the fill materia l .
Fach core will be sectioned into two inch increments; the f i r s t
being collected in the fill materia l . A portion of the in each
sect ion will be tes ted , for pH us i ng a f i e l d pH me t e r . The
remainder of t^e soil will be submitted tc either t^e HEIC or the
Region I laboratory for asbestos analvs is .

Analysis ; The samples col lected ^urinq this study wi l l
be ana l y z ed for pH in the fie ld and for a sbe s to s in the
laboratory. The sample from the fill mater ia l will be us«d for a
con t ro l of the tvne and amoun t s of a s b e s t o s p r e s e n t at a
part icular location.

Onlv the lower four inches wil l be analvzed dur ing the
f i r s t year unless the analysis indicates that the mater ia ls have
moved further up into th° soil, cove r . If this happens then the



upper layers will also be analyzed. In subsequent years a longer
le'ngth of the core wil l He used for a sample unde r the se
c i r c um s t a n c e s . It may be des i reab le to col lect tr ip l i cate
samples at one location out of the nine. This provides a measure
of the reliability of the analysis on the samples.

Stat i st ica l Des ign ; The fol lovina analysis of variance
table presents the stat ist ic?! tests to be applied to the data
collected from this portion of the study. If there is movement
UP through the soil cover , <-ear es 1? ior. analys is nav also be u^ed
on the da ta . Th i s wil l a l l ow a p r e d i c t i o n e qua t i o n to be
developed, that mav nrove to be useful or. other sites in the area .

Table 0-3: Analys is of Var iance for Asbestos Movement Study.

Source of Variation PoF Mean Square

plots 9 ( 2^^) - ( 2 Y ) 2 ) / R
•j oDepths 1^ ( Z, (T ~) - 2'"" *(i O

1 7Error 54 ( 2 f v " ) - 2('TV')
Total 80 ( 2 ( v " ) - (T y )

VEGETATION STUDIES:

1.Vegetation Density_____

Study Descr ip t ion ; The vegetation density studies '-rill
be conducted us ing a T i n e transect method for de t e rm i n i ng the
density of the ground covered bv vegetation. The form pre s en t ed
l a t e r in the App e n d i x i nd i ca t e s the types of data be ing
collected. Five transects will HQ establ ished across each of the



sites. These will provide adeauate coverage for the area and
also allow a rel iable measure to be made of the density.

Each transect will be from 3PP to 500 feet long an^ run
north to south across the sites. (This Direction raav have to he
changed inorder to orovide more un i fo rm coverage of the areas
covered by the asbestos.) Observations will be made at every inch
mark on ?. 500 foot steel surveyors tane. Anv t)lant Iv inq under
the width of tue tape will be counted . If the area under the
tape is bare this will be anpropr lately recorded.

Analysis of Data ; The data co l lected during the field
work will be processed to develoo the oercentaaes of ground cover
and the percentages of each species present.

Stat i s t i ca l Ana ly s i s ; There will be no s tat i s t i ca l
a n a 1 y s i~s oT the data nr eoar ed on t h i s s t udy . Th e r e is a
oossibility that some modification of the Krig ing technioue will
be attempted; but, at this time no statist ical test is planned.

2 .Vegetation Vigor Study;

Study Description; Veaetation vigor will be. Determined
by measur ing the heiaht of five members of any species found at
or close to everv ten foot mark on the line transect . T'his will
aive 250 samnle ooints to use in determin ing the vigor of the
vegetat ion on the area, "'he Determinat ion of viaor will be made
by measuring the five tallest pieces of vegetation on each plant
measured. These measurements will be recorded on an approprate
data form.

In addit ion to the "egetatior ^ata, a pH measurement of
the root ?one will be taken at each point where vegetation vigor
is determined.

A*>a?ysis of Data; The data collected will be orocessed
in the of f * ce . A measure of the v iaor will be de t e rm i n ed bv
calcu lat ing the mean and the standard deviation of the data for
each species encountered on the site.

Stat i s t i ca l Ana l y s i s ; The data will be sub j e c t ed to
analysis of variance according to Table C - 4 . If the data len^s
i tse lf to rearess ion analvs is , this test wi l l be used to Developa measure of the effects of oH uoon he vinor of the veqetat ion.



Table C-4: Analysis of Variance of Vegetation ^T ianr Data ,

?rurce of Variation CoF "ean

9 9Transect Lines 4 I £ f* '> - ( X v > )
- ? *>°o ints on Line ' 2 ^ -5 f i (T ) - ^.('r.~

? 2' ' ' 'ants ?t a Point " " P O O ( T ?m ^ - V f" 1 ' I ^ / I P P P•*• s ^ p
•7 9Error 5 0 0 P f J ( v ) - J'^ )
0 ?
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APPENDIX D

150tIIPMEM l p AND COST

EQUIPMENT LI9"':

Equipment ?nd Supplies to be Purchase^;
A. F 1exi lrl.e D i r » s t i c Tubrno
B. Ant i f reeze
C. AnorH 7er« Aluminum Pin^
D. Survey Stakes
F. Samrle Conta iner s
F. Shipping C? r tons
G. Locks
H. Cacs for Tuber;
T. F i i n
J. Forms ' fo r n?t? Collection
K. pH ̂ uffer Solut ions
T . Shovels
M. pressure '^''Pnsc'ucer
N. Electr ic iars F i sh i no m^o]

non feet 1 i/? in.
150 qallons
100

1 0 0 0
50
40
40
25 rolls, 26 exposure.

1 0 0 0
2 pints
1
"> . 100 foot long

2 .Equipment and Supplies ^rovided by Contractor

G
H

A. T
B. Dstscorc'er
C. Survevors rvain
D. H?n<? mools
E. oH Meter
F. D5q i t a l volt Meter

Camera (e ither 35mni or 2 1/4" X 2 1/4" )
with Steroscopic Head

I. Roi l Auqer an<-T Kinc Tubes
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COS111 ESTIMATES:

1 .Costs for Laboratory Studies ;
Providing Asbestos Mater ia l s for ^est-s S
Equipment for Second Long Tube fon t i r r sM 2 , C 0 0 . 0 0
L?bor provide bv CRPEL 7

Labor frcm Soil Scient i s t ( o n t ^ o r?M ^ , 0 0 0 . 00
Sunnlies Requi«-ed for Tents P S O . Q O

•"O^AL (Depends on opt ions . ) S ?

2 .Costs for Frost Heaving Study;
Costs for Annual Stud i e s ;
Soil Scient ist S 5 , 0 0 0 . 0 0
Technic ian 4 , 0 0 0 . 0 0
Travel (Prorated for Nunber of Davs) 3 , 2 0 0 . 0 0
Per Diem (Prorated for Number of Pays) 3 , 5 0 0 . 0 0Computer ^ 0 0 . 0 0

nvTWL OPKRAT'TN^ COSTS SI 6, 7 0 0 . 00
COSTS PER YEAR 3 , 2 * 0 . 0 0

Fi r s t Period
Labor « 1. , Ro n . on
Suppl ies and Enuipment 2 , 2 0 0 . 0 0
Travel 1 5 0 . 0 0
Pe r Diem 4 c 0 . 0 0
niscellr>reous 1 5 0 . 0 0Transducer ___SOQ . PC

SETUP COSTS $ S , 7 5 0 . 0 0
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Asbestos Heav ing studies;
Costs for Annual Studies;
Soil Scient i s t S S , n o o . O O
technic ian ? , o n o . o O""rawi (Prcr?«-Qd bv dumber of Davs) 1 , " 5 5 0 . 0 0
Per D ^ em (Prorated hv Number of Dav s ) 1 , 7 ^ 0 . 00
Equipment Rental 1 0 0 . 0 0
Computer 1 0 0 . 0 0
Sample Conta iners ^ 0 0 . 00
Mai l inq Sa^.c^s P S O . O O
Mar k e r s 4 0 0 . 00

mO"AL OPFRATIMG TOST': ST! , * C O . P O
?, 3 3 0 . 0 0

AnaTvt '
Ana ly s e s are to be don*» by FPH laborator i e s therefore no

cost r?n be identif ied at this ti">e.

F irs t Period Cost s ;
T.abor $
Tavel SO. on
Per Diem l c n . O O^quinment Rental ISO . 00
Mi seel 1 eneoi'S __ _ SO. 00

TO^AL SWTUP COS^S S ] , 0 0 0 . 00

4 .Vegetation Dens i ty Study;
Cost of Annual Studies:
Soil Scient i s t S P , C O O . O O
Technician 6 , 0 0 0 . 0 0
^ravel (Prorated by Number of Days) ?, 2 0 0 . 0 0
Per Diem (Prorated by Number of Davs) 3 , ^ 0 0 . ^ 0
Supplies l O O . O Q

TOTAT, O^FRATTflG COS" 1? $? n , 9 0 0 . ^ 0
COSTS PER YEAR 1 , 1 5 0 . 0 0



Fi r s t Period Costs;
Labor S 3 0 0 . 0 0
Eouipment Rental 5 0 . 0 0
travel ? 5 . 0 0
Per Diem __ _ _ gO.OO

•T'OripAT PFTUP COSmS $ 4 2 5 . 0 0

5 .Vegetation vfigor Study;
Costs of Annual
Soil Scient ist S a , P O O . 00
""echniciap 2 , 0 0 0 . 0 0
Computer 5 0 0 . 0 0
Equioment Rental 1 0 0 . 0 0
""ravel (Prorater 1 hv Number of . Pavs) 1 , 5 5 0 . 0 0
Per Diem (Prorate'3 bv Muirher of Davs) 1 , 7 5 0 . 0 0

^O^AL OPERATING COSTS $ 9 , 9 0 0 . 0 0
COSTS PEP YEAR ? 7 , 9 8 0 . 0 0

First Period Costs :
The same as the annual costs from above $ 1 , 9 8 0 . 0 0

Photographic Documentation;
Technician S 1 , 0 0 0 . 0 0
Film (Cost Plus Process ing) 3 0 0 . 0 0

piropt-. Rental _ _ _ 100 .00
^O^AT. tsHOTOGRAPHTC COST'S $ 1 , 4 0 0 . 0 0
COSTS PER YEAR 2 8 0 . 0 0

Clos ing Costs ;
Labor S
Travel 1 C 0 . 0 0
Pe r Diem 4 ^ 0 . 0 0
Soil 1 0 0 . 0 0
Seed 1 0 0 . 0 0

mOmAL SITE CLOSING COSTS $ 1 , 4 0 0 . 0 0



ANNUAL CDS'" SUMMARY

Year Annu? i

1 9 f l 2 - 1Q «2 'S'M
IT , 0 5 0

1 1 , O C 5 0
l °9 . f - 1987 13 , ? K n
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U.S. EPA Enforcement Approach to Asbestos Site Cleanup
Deborah S. Dalton

U.S. Environmental Protection Agency
Office of Waste Programs Enforcement

Washington, D.C.

ABSTRACT
A number of asbestos-contaminated sites are listed on the Na-

tional Priorities List or have been considered for U.S. EPA emer-
gency actions. Of these, four have been the subject of intensive
'.S. EPA enforcement efforts to obtain site cleanup by potentially
.esponsible parties. Considerations used in selecting the appro-
priate remedial response at each of these sites will be discussed
and the final cleanup action will be described.

INTRODUCTION
Superfund has been used to accomplish cleanup at a number of

National Priorities List (NPL) and non-NPL sites where the pri-
mary or only contaminant of concern is asbestos. National Prior-
ity List sites include: Mountain View Mobile Home Estates, Globe,
Arizona; Coalinga Asbestos Mine, Coalinga, California; Atlas
Asbestos Mine, Fresno County, California; Ambler Asbestos Piles,
Ambler, Pennsylvania. Non-NPL sites include ten sites in and
around Hudson, New Hampshire; the Jaquays Mill site. Globe,
Arizona; and the Lloyd Hodges site. East Chicago, Indiana. Many
of these sites were or are involved in enforcement actions under
RCRA §7003 or CERCLA §106.
In this paper, the author will describe the approach taken in se-

'^cting remedial action at sites which are/were the subject of in-
ise enforcement involvement. Considerations used in selecting

or approving the appropriate remedies at these sites will be out-
lined and the final cleanup actions will be described.

ASBESTOS
Scientific Status

The definition of asbestos listed in the Glossary of Geology1 is:
• A commercial term applied to a group of highly fibrous silicate
minerals that readily separate into long, thin, strong fibers of
sufficient flexibility to be woven, are heat resistant and chem-
ically inert, and suitable for uses (as in yarn, cloth, paper, paint.
brake linings, tiles, insulation cement, fillers and filters), where
incombustible, nonconducting, or chemically resistant material
is required.

* A mineral of the asbestos group, principally chrysotile (best
adapted for spinning) and certain fibrous varieties of amphibole
(example: tremolite, actinolite, andcrocidolite)."
Inhalation of asbestos fibers is known to cause cancer in

humans. Specifically, exposure to asbestos can cause broncho-
genie carcinomas in the lung and pleural and peritoneal mesothel-
lornas alter a latency period of up to 30 years. Asbestos is also
known to lead to respiratory asbestosis, characterized by fibrosis,
calcification and fibrosis of the pleura.1 There is very limited in-

formation from which to infer the danger of cancer from inges-
tion of asbestos fibers in food or drinking water.
Legal Status

Asbestos is listed as a hazardous air pollutant under the Clean
Air Act (CAA), section 1 12 . Asbestos air emissions are regulated
by the National Emissions Standards for Hazardous Air Pollutam-
(NESHAPS) at 40 CFR Part 61 , Subpart M. Asbestos is listed
toxic pollutant under section 307(a)(l) of the Federal Water Pollu-
tion Control Act (FWPCA). Asbestos is regulated in workplaces
by OSHA (29 CFR Part 1910) and in schools by the U.S. EPA
under the Toxic Substances Control Act (TSCA).

Although asbestos is not a hazardous waste listed under the
RCRA regulations (40 CFR Part 261), its disease-causing proper-
ties meet the standards of the statutory definition of RCRA
§1004(s). This toxic property of asbestos allows use of the substan-
tial hazard standard of RCRA §3013 and the imminent and sub-
stantial endangerment standard of §7003 for enforcement pur-
poses. Because of its listing in CAA and FWPCA, asbestos is, by
definition, a hazardous substance under CERCLA §101(14), en-
abling the U.S. EPA to take removal or remedial action with the
Superfund or to take enforcement action for cleanup through
administrative orders or judicial actions under §106, and for cost
recovery under §107.

Several enforcement actions have tested the U.S. EPA's re-
sponse and enforcement authorities. The U.S. EPA has prevaile
in these actions. In 1983, after oral argument and testimony
U.S. v. Johns Manville et at., the U.S. District Court of New
Hampshire found "that there has been a release or there exists a
substantial threat of a release in the environment of a hazardous
substance as contemplated by §104(a)(l) of CERCLA" and
ordered two defendants to allow the U.S. EPA access to their
property to conduct a removal action (installation of a cap). In
1984, in U.S. v. Metate Asbestos et at., the U.S. District Court of
Arizona found, on a partial summary judgment motion, that as-
bestos is a hazardous substance under the definition at §101(14) by
virtue of the fact that asbestos is regulated under Section 307 (a) of
FWPCA and under Section 1 12 of Clean Air Act. The court ruled
against the defendants' interpretation of the RCRA exclusion of
mining wastes.
SITE INVESTIGATION/CHARACTERIZATION

The development and selection of remedies at asbestos sites
varies little in its process from the process used at any other haz-
ardous waste site. On one hand, decisions are made easier because
[here is no information indicating subsurface lateral or downward
movement of asbestos in a landfill and asbestos is not a regulated
hazardous waste under RCRA subtitle C. However, site investiga-
tions are made more difficult because analysis and quantification
of asbestos is both complex and difficult to interpret.
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Sampling «-••'«=„'.As with any other hazardous waste site,'it is important to de-
termine the scope of the contamination and possible movement or
transport of the hazardous substance off-site. Asbestos sites dealt
with under Superfund have primarily been the result of waste dis-
posal from mining, milling or manufacturing facilities in the im-
mediate area of the site. Asbestos contamination of soils is the re-
sult of either on-site waste disposal activities or the result of off-
site deposition of asbestos particles through soil erosion from
surface water or wind. There is no evidence to date of significant
subsurface downward or lateral migration in soils. However, there
may be upward movement of asbestos particles or products due to
freeze-thaw effects common to rock migration in northern and
New England soils. There is no documentation of groundwater
transport of asbestos particles.

Surface soils and soil cores should be taken to investigate the
areal extent and depth of contamination at and around the site.
Site vegetation can be sampled after a wind or rain storm to in-
vestigate whether asbestos may have been transported from the
soil, into the air and resettled on vegetation. Wipe samples should
be taken from buildings or equipment on-site. If the site contains
buildings or equipment which have air filters, these filters can be
sampled.

Air sampling may be the next logical step. This analysis requires
fairly sophisticated design procedures and may involve weeks or
months of continuous sampling with many air sampling devices.
Prior consultation with specialists in asbestos and paniculate sam-
pling is recommended, particularly if an enforcement action is in-
volved. Experts differ in their desire for air sampling data to sup-
port their testimony that populations on or surrounding the site
may be endangered. It is very difficult and potentially very costly
to design an air sampling program which actually produces results

. useful for estimating population exposure.
Modelling studies may be quite useful in estimating typical and

worst case air transport if the following information is available:
meteorological conditions (wind direction and speed, temperature),
soil and asbestos particle size and density, soil and air moisture
conditions, site activity, site topography and asbestos concentra-
tions. It may be time-consuming and of questionable cost-effec-
tiveness to attempt to verify modelling results with an intensive air
sampling regime, depending on the estimated cleanup cost for the
site and the financial viability of responsible parties.

As with any site, historical land use records and photographs
may be useful in directing the sampling efforts. Because visible
emissions from asbestos milling, storage, manufacturing and dis-
posal sites are a violation of NESHAPS, photographs or docu-
mentation of these occurrences may be valuable both for their
evidence of the air transport of the wastes and as a basis for a
Clean Air Act count in any enforcement action.

Information about site activities is also useful in alleging or es-
timating exposure to asbestos. In one toxic tons case, the plain-
tiffs went so far as to operate lawn mowers, motor bikes, roto-
tillers, etc. on a residential site with personnel monitors and en-
vironmental air monitors to record the asbestos entrained in the air
and available in the breathing zone. This may or may not be neces-
sary, fruitful or desirable depending on the needs of the asbestos
experts retained to work on the case. Some small amount of liter-
ature exists which could be extrapolated to these activities. Case-
specific decisions should be made balancing costs, benefits and un-
certainties.
Analysis

There are a number of uncertainties resulting from the difficul-
ties of selecting a method of analysis, performing the analysis and
interpreting and applying the results. A number of methods are

used for the identification and quantitation of asbestos in air
water an'd soils. Optical polarized light microscopy, transmissioi
electron microscopy, scanning electron microscopy and x-ray diff
raction arc useful but limited methods. Langer1 describes thes
methods in some detail.

Electron microscopy is most expensive and takes the longest tim
to perform but will detect the smallest fibers. Polarized light micro
scopy can be done on-site or by many nearby laboratories for les
time and money, but may be limited in its detection capabilities
If the point of the sampling is to demonstrate to the court that as
bestos has definitely been released into the air and cost and time ar
not obstacles, then electron microscopy may be the method o
choice.

If real time monitoring data are needed during a phase of clean
up, then an on-site laboratory with polarized light microscop
capabilities may be the most useful. Choose the analytical methcK
that best fits your short- and long-term needs, timing and budget
Consult with your analytical laboratory during the design of sam
pling plans so that the analytical regime matches the rigorousnes
of your sampling. If you are involved in an enforcement case, con
suit with your asbestos expert witnesses regarding their needs an,
experience.

The most difficult problem is to relate the number of percer
tage of fibers reported in the analysis to the quantity of asbestos i:
a soil sample. A direct concentration (ppm or % by weight) is nc
reported; rather, analysts give the number or percentage of asbe:
tos fibers per microscope field examined. Relating these data t.
traditional methods of interpreting data and estimating exposur
potential is difficult. Air samples offer seemingly more direct R
suits of numbers of fibers per liter of air across the filter. How
ever, the sampling design is more difficult because the variable
may be more difficult to control.

In general, it can be logically argued that asbestos documente.
on the surface of a site can be, and is, transported off-site by win,
and by surface water runoff, to later be available for re-entrair.
ment and subsequent exposure.
FEASIBILITY STUDIES/REMEDIAL DESIGN

At this point in time, there is only one option for permaner,
disposal of asbestos; that option is burial. There are several ways tc
accomplish this result depending on the size of the site and th
volume of asbestos-contaminated soil: (1) excavation, transport
off-site landfilling; (2) burial in an on-site pit or landfill; (3) car
in place.

Because asbestos is neither a waste listed nor regulated unde
RCRA, disposal sites do not have to conform to subtitle C stan
dards. Off-site disposal of asbestos wastes from a Superfund siu
may require a justification to be exempt from the U.S. EPA.
OSWER Off-site Disposal Policy which requires Superfund waste
to be disposed of only at sites with RCRA permits and a good com
pliance record. At the time of this paper, the issue had not bee:
raised on a site-specific basis. However, adequate arguments tha
asbestos wastes do not require the groundwater protections inher
ent in the Subtitle C landfill permitting process can be made. Gen
eral requirements for solid waste disposal under RCRA do appl-
(40 CFR Part 257).

Under the Clean Air Act, NESHAPS requires closure of an as
bestos site by covering the asbestos material with at least 6 in. o
compacted clean fill material and vegetation or 24 in. of com
pacted clean fill material (no vegetation) or a resinous or petroleurr
based dust suppression agent. The drawback of the latter method i
that the dust suppression agent must be reapplied at least yeari
to maintain maximum effectiveness.

A general discussion of asbestos waste management is given i:
U.S. EPA publication number 530-SW-85-007, May 1985, en
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ir, titled "Asbestos Waste Management Guidance."4 Choice of a re-
jn medial option should be based upon a number of factors in addi-
f- tion to RCRA and NESHAPS. In some cases, the minimum re-
•se quired standards may be inadequate for a long-term remedial re-

sponse. As mentioned above, dust suppression agents have a finite
short life, 6 in. of fill may not be an adequate cap in difficult cli-
mates or steep topography and vegetation may be difficult to
establish or maintain. In its enforcement actions, the U.S. EPA
has focused on obtaining a remedy adequate for 30 to 50 years.

The following considerations have been used in selecting, recom-
-; mending and/or approving remedies at RCRA and Superfund en-
jf forcement sites:

• Present site use, extant buildings and structures
• Site accessibility to the public
• Concentration of asbestos in the soil or wastes
• Volume of asbestos-contaminaced soil or wastes
• Areal extent of surface contamination
• Depth of contamination
• Site safety procedures during remedial work
Topography
Climate—temperature, rainfall, storm events

• Vegetation establishment and maintenance
• Future maintenance requirements
• Future use
Decision #1: On-Site or Off-Site

The first decision to be made is whether the remedial action
should take place on-site or off-site. The primary considerations in
making this decision are site use, site accessibility and the concen-
tration and volume of asbestos contaminated soil on the site.
Future use may also be a consideration if the site is zoned for
residential or industrial use.

The extent and volume of contamination contribute directly to
tjie decision as to the practicality and cost of excavation and off-
site transport. On several sites in New Hampshire, asbestos man-
ufacturing bag wastes were used as fill in marshy areas or ravines.
Because of the depth of possible excavation and the large amount
of waste to be transported, it was deemed more cost-effective to
p the wastes in place. The concentration of asbestos in the soil
•id the accessibility of the site also contribute to the decision to

excavate or cap in place.
On several smaller sites in New England, there was only a small

surface area a foot or so in depth of contaminated soil. In these
cases, it was more practical and more protective of health to re-
move (he contamination and transport it to the local landfill for
proper burial.

Residential sites should be looked at carefully to analyze the
types and locations of activity and the locations of asbestos con-
tamination. Certain typical suburban activities such as gardening
and landscaping may preclude on-site disposal or capping.

As a result of a scope of contamination study performed at
Mountain View Estates, Globe, Arizona, it was found that there
•as a fairly uniform distribution of asbestos over each residential
lot. To adequately protect residents continuing to reside in the sub-
division, there were three options other than permanent reloca-
tion: (I) installation of a cap in excess of 5 ft, (2) installation of
a lesser cap with restrictions on any gardening, or (3) heavy use of
'he lots for recreational uses or (3) complete removal of all asbes-
tos-contaminated soil. These options were rejected upon consid-
eration of these and other factors discussed below. At one site in
^'ew Hampshire, a pocket of asbestos-contaminated fill was re-
moved from a residential lot because it was deemed more protec-tive of health and was feasible and cost effective to excavate.

A decision to transport off-site necessitates excavation of thewastes; and consequently, the health and safety of workers and

nearby residents during the excavation and transport of the wastes,
whether to an off-site or on-site landfill, is of concern. The
scope and intensity of protective measures will affect the cost and
feasibility of the job and the oversight required.
Residential Site Considerations

If there are residences on or adjacent to the site, sampling of set-
tled dust should be done in those residences to determine whether
asbestos has been transported from the site into them. Where there
is information that asbestos attributable to the site is present in any
building (aside from asbestos that may have been installed as in-
sulation, siding or flooring) a decision must be made as to the
feasibility of cleaning the building and its contents. A company
skilled in asbestos cleanup in buildings should be consulted in the
early stages of design to determine the best procedures and tim-
ing for cleaning.

It may be necessary to temporarily relocate nearby residents dur-
ing times of intensive site work and building cleaning activities.
The U.S. EPA temporarily relocated several families adjacent to
sites in New Hampshire based on recommendations of the Centers
for Disease Control and the judgement of the On-Scene Coor-
dinator assisted by an industrial hygienist.

Permanent relocation is an option that should be considered :

the same time period as the decision for off-site or on-site
posal. The U.S. EPA permanently located more than 20 families
from mobile homes at the Mountain View Estates in Globe, Ari-
zona, after deciding that the mobile homes could not be cleaned
adequately unless the interior panel walls were removed and the
air spaces between the walls were cleaned. Interior walls in mobile
homes are not air tight; air and dust can infiltrate the spaces be-
tween the walls. One option was to purchase new trailers for in-
stallation on site. However, because of the uniform distribution of
the asbestos contamination of the site, it was felt that a cap in ex-
cess of 5 ft might be needed to allow for normal suburban resi-
dential activities on the property. This was deemed to be not cost-
effective. The residents were brought out; title to the property was
assumed by the State of Arizona.

Decision 12: Cap in Place or Create On-Site Landfill
If it is decided to complete the remedy on-site, the second de-

cision is whether to cap the contaminated area in place or to ex
cavate and place the material in a burial pit or an on-site land
Again, the volume of the waste is a primary consideration.

Topography or the physical characteristics of the disposal site
are also considerations because of wind and water erosion. If the
wastes are in a large tailings pile or on a steep slope, it may be
more secure for the long-term to remove the wastes to a burial pit
or an area where they can be leveled off to the surrounding topog-
raphy. A soil cover over a large steep sided pile may be a measure
requiring a high degree of future maintenance because of the in-
creased possibility of erosion. Health and safety considerations for
workers and the surrounding population may play a part in the
choice of capping in place or excavation to a new landfill site.
Cap Design

The design of a cap need not be strictly in accordance with
RCRA regulations because, in the case of an asbestos closure, the
cap serves a more limited purpose than for normal hazardous
wastes; for asbestos, the purpose of the cap is to prevent remer-
gence of the wastes on the surface of the site through the processes
of wind and water erosion, freeze/thaw cycles and site use. At
U.S. EPA enforcement sites, the nominal depth of the soil cap
has varied from 6 in. to 5 ft, depending on topographical features.
rainfall, winter temperature extremes, vegetation requirements,
future maintenance requirements and future uses. Caps have been
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finished off with gravel, rip rap and/or vegetation depending on
the foreseeable maintenance requirements, climate and aesthetics.
In most enforcement actions, the U.SiEPjA has been reluctant to
accept the 6-in. plus vegetation minimum under NESHAP be-
cause of doubts about how long the cap would last due to erosion
and continued site use.

The Corps of Engineers at the Cold Regions Research Labor-
atory in Hanover, New Hampshire has recommended a minimum

• • : 5 : of 2.5 ft of soil as a cap for New England sites because of re-
!| '' search which found that there is an annual upward movement of
jj. pebbles, rocks and presumably asbestos particles through the ac-
! | ; tion of freezing and thawing.5 They recommend that the top of the
• ; asbestos layer be lower than the mean freeze line in the soil after
' the cap is installed.

! . The Arizona-Nevada Area Office of the Corps recommended a
minimum of 2 ft of cover fill material at the Mountain View Estates
site because of the desert climate and the potential for heavy storm
erosion. The State of Arizona will assume maintenance respon-
sibilities for this site after construction. However, a 5 ft layer of

| soil was chosen at the adjacent Jaquays site because of the higher
concentration of asbestos in the tailings and the need to design a
remedy with minimal future maintenance by the owner/operator.

Liners have been used at several sites, primarily to stabilize ex-
cavations or to indicate extensive erosion. The liners have been

\ti^,' both PVC and woven filter fabric and have been used on top of
rather than under the asbestos contamination. In Ambler, Penn-
sylvania, a matting layer of paper fibers in polypropylene was
used on top of the clean fill to stabilize the steep slopes of the
asbestos piles during the lime it took for the vegetation to become
established. Because there is no information that asbestos migrates
downward or laterally, a bottom liner is not needed.

The depth of the cover or cap is relevant also to the ability to
establish and maintain vegetation. Some asbestos wastes are highly

- alkaline and may be very high in magnesium. The New Hampshire
and Pennsylvania sites have had pHs of 12 or more. Too little soil
on top of the asbestos wastes could result in vegetation being un-
able to become established or dying after several seasons of growth.
In addition, asbestos tailings are lacking in nutrients. If a lesser
depth of soil is used for a cap, the maintenance requirements
should require frequent fertilization and pH adjustment to main-
tain a healthy mat of vegetation.

Vegetation is recommended to stabilize the cover when adequate
rainfall is available to maintain growth without irrigation. The
Corps of Engineers and the Soil Conservation Service have been
very helpful in selecting vegetation types, mostly grasses and
ground covers such as crown vetch, that are adapted to specific
climate regions and particular soil types. In areas with little natural
rainfall or on steep slopes a gravel or rip rap finishing layer should
be used in place of vegetation. Asphalt or concrete paving is an-
other option for a cap, especially on sites which may be desig-
nated for industrial uses, parking lots or driveways.

SITE CONSTRUCTION WORK
Some general recommendations have been made to guide respon-

sible parties in the drafting of health and safety plans. OSHA-
approved respirators should be required. Work clothing need not
be impermeable but should be disposable or able to be cleaned on
site. Under no circumstances should workers take contaminated
clothing off the site for cleaning. A number of epidemiology stud-
ies have suggested that contaminated clothing can be a significant
source of exposure to families of asbestos workers.

Visible emissions are a violation of NESHAPS. They also e
danger site personnel and contribute to off-site air transport. Sr
cial consideration must be given to dust control with water anc
dust suppressant. If the asbestos is in large tailings piles, as it h
been at several sites, the interior of the piles may or may not have
moisture content sufficient to prevent entrainment under lig
wind conditions during removal activities. A moisture content
10% in addition to constant soaking during excavation to preve
moisture losses through evaporation is recommended in these situ
lions.

Buildings on or adjacent to the site should be sealed to preve
dust infiltration. Air circulating equipment should be shut dov.
and intake vents should be covered with sheets of plastic. Door
windows and foundation and roof vents should be sealed with pla
tic, too. After the site work has been completed, buildings shou
be hosed off. Equipment used on the site should be cleaned pri
to installation of clean cover material. Equipment air filters shou
be replaced prior to use on any other site.
MAINTENANCE PROVISIONS

Selection of cap design for either a burial pit or an above grour
landfill should take into consideration ihe iniensity of maimenam
requiremenis and the presence of some private party, company i
governmental entity to coniinue oversight, maintenance and repa
of the cap. The less likely a parly is lo be able to continue intense
maintenance, the more important the depth of the cap and tl
choice of vegetaiion or finishing layer of rocks becomes. Conser
decrees or orders should coniain specific requirements for mail
taining the integrity of the cap through regular fertilization, pi
adjustment, mowing, reseeding of vegetation and regular check
and repairs of erosion damage or subsidence.
FUTURE USE OF PROPERTY

Deeds or property records should be noticed with the locaiior.
size and depth of buried asbestos wastes. Property where asbestc
has been buried on-site can be used in ways limited only in so far a
a cap or burial pil cover should not be disturbed. If it is necessar
to disturb the cap, care should be taken to rebury asbestos-con
laminated soil securely; strict health and safety procedures shouK
be observed during additional construction. U.S. EPA consent de
crees have included requirements for a deed noiice and advanc
noiification and prior approval of federal and state agencies fo
any activiiy which would disturb the cap over an asbesios wast
disposal site.
CONCLUSIONS

An asbesios wasie disposal site shares many considerations anc
features of its investigation, remedial design and remedial imple
mentation with other hazardous waste sites. However, there are i
number of importam differences. Asbesios is noi a regulated haz
ardous waste under RCRA Subtiile C but is a regulated hazardou
air pollutant under the Clean Air Act. Asbesios is, however, a haz
ardous substance under CERCLA.

The primary endangerment from asbesios results from air trans
port and inhalation exposure. There is little evidence thai asbesio.*
moves downward or laterally in subsurface soils. The primary re-
medial response for asbestos is burial. There are three major mean.1
of accomplishing this response: (I) excavation, transport and off
site disposal; (2) excavation and on-site disposal; and (3) cappinc
in place. A number of considerations are discussed in this pape;
for selection of remedies which are appropriate whether the govern-
ment or a private parry will perform the remedial construct ion.
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Figure 12. Regional depth of frost penetration in inches. 11

principally increasing strength and reducing permeability. Figures 13 and 14
illustrate these effects and provide the evaluator some guidance on what can
be achieved. The laboratory compaction test provides a useful data base on
which the evaluator can judge the effects of compaction of the cover under
consideration. It has been found* that soil compacted routinely over soft
waste (municipal wastes) falls below standard compaction curves such as
obtained in ASTM D698 (Table 1). The differences in field compaction
results over spongy solid waste versus those over a hard base can be
compensated approximately by using laboratory test procedures with fewer
than the "standard" 25 blows of the compacting hammer. Keep in mind that
the objective of the laboratory tests is to model actual field compaction
of cover soil with dozers and other compacting equipment. *

Approximate general guidance (Figure 15) has been derived regarding
the field compaction effort necessary in 6 to 12 inches of soil cover on
municipal solid waste. Field dry density of the cover can be predicted
from measured placement water contents by using laboratory compaction curves
at appropriately light compaction effort. For example, where a dozer makes
four passes on the average, a 5-blow compaction curve should be determined
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Inspection Visit of Vaste Asbestos Sites in Hudson, HH
(EFA Superfund Restoration)

*1% rwwwi wwi» „. . . _ . «̂ ii »10 iff* • Richard McCav 3 January I9_84
v . ^

1. Reference letter of 26 October 1983 from EPA'Reglon I (Request for Assistance) and
my Telephone Conversation Records of 26 October 1983 and 19 December 1983.
2. On 8 November 1983 Alex Iskandar and I traveled to Hudson, MR, and mat Mr. Paul
Groulx (EPA~Region I, Boston) and Mr. Mark Hall (Roy Veston, Inc - Spill Prevention
and Emergency Response Division) for the purpose of inspecting an asbestos wast*
disposal site on the Coolidge property. We also viewed the restoration work accomplish!
last summer by the EPA to cover eight former disposal sites in Hudson and Nashua, NH,
according to specifications recommended by us.
3. The new site (Coolidge/Town of Hudson) la an asbestos deposit about 1/4 acre in
area and about 20 ft in depth. It apparently was placed some 30 years ago and has
been compacted by natural settlement. Small trees and shrube have taken root on the
st4.tK north-, east-, and south- facing slopes. The upper surface, which slopes gently
to.the east, haa recently been smoothed somewhat and grass has been planted by
Mrs. Coolidge to provide a private recreational area, the owner clearly did not
recognixe the potential health hazard in disturbing this material.
4. Because portions of the Coolidge site ar* much ateeper than any we have previously
considered, adjustments to our former recommendatiena for covering the asbestos ware
discussed with Mr. Groulx at the site. We also visited a nearby sand and gravel pit
to determine what sort of covering materials were available locally.
5. Recommendations for covering the Coolldge/Town of Hudson waate asbestos site will t
given in a separate letter-to EPA-Region I,

*

6. Vith Mr. Groulx we also inspected the two Virginia Road sites; the Alukonia,Burgey, Baker, and Matarazzo aites; the Coulomb and Pointer sites; and the Sprague slti
Nashua, NH, across the Merrimack River. Except for the Virginia Road aites, all
of these waste asbestos deposits had been covered by the EPA during the period
July-October 1983 under the emergency response provisions.
7. The Virginia Road sites had been covered in the fall of 1982 by Johns-Manvill*
using IS In. of soil cover and had been planted with grass. A chain link fence
erected along one side of Virginia Road restricted access by children to the largest
portion of the deposit* When we saw these sites they appeared to be in stable
condition. We were told that aome minor erosional repair had been required following
the previous winter. Otherwise, the surface grading seemed to have been done well, an
the grass was in good condition. The restoration work had clearly enhanced
both the appearance and the health safety of the neighborhood.
8. The Virgfnia Road sites should be inspected yearly to determine whetherasbestos particles are being brought to the surfsce through frost action, Inasmuch
as 15 in. is less than the recommended permanent cover. The long-term adequacy
of the restoration will depend on the effectiveness of the underdrains which
vere installed at the time of the restoration.
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9 January 1984Inspection Visit of Vaste Asbestos Sites in Hudson. KH
(EPA Superfund Rtstoration)

9. The restoration work on the other disposal sites had been don« by the EPA
last tuner. The Spregue site (Nashua) needed some reseeding where the grass seed
had been washed away before it could geminate; however, there seemed to beno adverse erosion mt the site. Also, the Hateratzo site required some slight
corrective work at the rock apron leading down the steepest slope to the brook.
With these exceptions, the covering of the waste asbestos had been done in *nexenplary fashion* and much of the grass had developed some growth prior to the end
of the growing season.
10. In the spring the distribution of grass growth should be monitored closely,
to that reteeding can be done early in those areas showing less than adequate
coverage with grass. Alex Iskandar has also pointed out that mowing should be
done two or three times each growing season to stimulate growth.

RICHARD U. MCCAW
Research Civil Engineer
Applied Research Branch

cf: Dr. 1. IskandarChief, P4P (One-stop service)
Chief, ESB
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Kanateexnt of Asbestos Disposal Sites After the First Tear of Soil Cover

In mid-April 94, inspect the germination of the grass seed visually.
*

Spot reseed the area where seeds did not germinate (no color change observed).
Soil samples should be taken and tested for H, P and K, 'and recommendation*
on fertlliter application should be followed. At minimus, if no tests are
done or will be done, 40 pounds of II fertiliser should be applied per 1,000
sq ft.
If bydroseeder will be used to reteed a large area, a 100-150 Ibs of
per 100 gallons of water is the aaxlmua «ixture. Solids include fertiliser,
seeds and mulch materials.
Grasses to be used are Perennial Ryegrsss, Tall Fescue, Kentucky Bluegrass,
Reed Canarygrats or Birdfoot Trefoil. The following are the raconaended com-binations and aaounts of each:

SwitchgrassBluestew (big or little)
Perennial ryegrass
Birdfoot trefoil**

b. Tall fescue
Flat pea

Deer tongue
lirdfoot trefoil
Perennial ryegrass

e*. Deer tongue
Crovnvetch**
Perennial ryegrass

Total

Total

3 (PIS)*
5 (PLS)*
5.2

20 Ib/AC
20
12
SO Ib/AC
10 (PLS)*a

Total

Total

21 Ib/AC
10
15

2« Ib/AC
* PLS pure live seed • I termination K t purity

|66
Actual Ibs of comtercial Seed to be used • 100 x Ibs of 100S PLS

% PLS of conaercial seed lot
** Inoculate legune seeds; use four times the recommended

when hydroseeding.

'x.
4. le.coastiended Variety

Tall fescue (Kentucky 31)
Birdsfoot trefoil (Eapirc)
Switchgrass (Bleckvell) ISS4



s



0 e ̂ t> £ : 3 1 £ 0 / 9 0
kit*?

*

JV

[ •
u
L
if

uoiioa
This floeuaeat IB ft preliminary draft.It has not be?n formally relfassd byEPA a»d ahouJd r ;oi at tMs ot.^-5 bo-- .V



t u / y 0

NOTICE
This doouaent Is a preliminary draft.
It has not been foraally released byEPA av.d should r.ot at this atage bo
c, .-r.sr u-i u r p r - a - ' n * Agsnoy policy.
W-Vi

e/ ft w



u y f t?

DEPARTMENT OF THE ARMY
COLD REGIONS RESEARCH AND ENGINEERING LABORATORY.CORPS OF ENGINEERS

HANOVCR. NCW HAMPSHIRE 037&S



e i * 9 £ : 3 I £ 0 / 9 0

» »v 'id
o

\

V. .



£ 9 / 9 0

Ul

01
omaUi o

it o (••A * "° v

*'' TJ ,
J? '•
j •o o f« -.,8 i '• •10 t •

§



£ 0 /98

« --.^ TELEPHONE OR VERBAL CONVERSATION RECORD QATl
2 June 1983

*« • *Reclaiming of asbestos waste sites in NH • .
KMOM tALUMO

MASON CAUXO

INCOMINQ CALL
AODIU*

orncc

fnOM hUMilH ANO UTCNSION

^MONt «WM»td ANO UtCNtlOM

" OUTGOING CALV
R.NKeCaw A. Iskandar
D. Gaskin

Carl lidam

orncc

AOOMISfJoPA Office, Lexington. HAtr

rnoNC hgM»CK ANO UTCNOON

MFTSU223-7265i617-861-6700
tUMUMV Of 6QNvtNtATlON: .1. A conference call was aade to discuss what the required minimum cover on tne
asbestos waste sites at Hudson, NH, and at Nashua, NH, ̂ should be.
2* Iskandar and Caskin were convinced that 12 inches of topsoil is necessary for
long-ttna survival of fjass cover*
3. McGav recoaaended a winiaum of 18 Inches of sandy gravel beneath the topsoil.
to Unit frost depth and if possible to contain the frost front wjrHfn the cover
materials. .

/.4. Overall ttiniaua cover is therefore 30 inches (2.5 ft) in frost-prone_ajreas. ^
vill incorporate this into the final funding request.

*

5. We were told that our expertise vas greatly appreciated, and vas instrumental
in protecting the public welfare in these cases. It is likely (we were told) thatour help will save cany dollars and will result in a touch more successful solution
to the toxic hazard situation*
6. Vhen work begins on the sites we vill be contacted again.

»



11nInnn

DEPARTMENT OF THE ARMY
COLO REGIONS RESEARCH AND ENGINEERING LABORATORY. CORPS OF ENGINEERS

HANOVER. NEW HAMPSHIRE M755

April 2, 1984
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?aul R. Groulx
On-Scene Coordinator
U.S. EPA, Region 1
60 Westview Street
Lexlngton, Massachusetts
Dear Paul:

02173

Here are the two memoranda I mentioned, in which the 30-inch standard
depth for frost protection of asbestos waste against freezing was first
aet out*

Notice that between June 1983 and September 1983 Alex IsVsndar had
found that not 12 inchea but 18 Inches of topsoll was adviable.

Sincerely,

Richard V. McGav, P.E.
Research Civil Engineer
Applied Research Branch

Enclosure
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Reclai&ing of Asbestos * Waste Sites
Superfund Restoration).

J
. fnOM OAT*Hfj, . » D. McCav

in Hudson, NH (EPA

13 Sep 83 CMT ''HcbAU/Sh

U
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1. References: My Telephone Conversation Records of 27 May 83, 2 June 83, and 31 Aug 83,
on aama subject*

• m

i

2. On 25 and 26 Aug 83. Pr. I. Iskandar and I traveled to Concord, NH. to pive expert
Itestimony for the U .S . Environmental Protection Agency (EPA) in Federal District Court^
jupon the're1 quest ofShe i la Jones (Attorney____________ ___ ____ for Deot. of.Justice. Vash . . DC) aod Philia_
loxeil fAttow*y for E?A Fecional Of'flee. Boston. M.O ̂ .

J3« The case involved a request by the United States for a Temporary Injunction under the
Superfund regulations to gain access to six Johns-Manvilie asbestos-di.posal sites in ̂
.order to provide emergency cover of soil and grass. Two property owners (A. Kantarazzo
and J. Vursey) vere denying the U.S. access to the sites on the grounds that the/ not
'be held financially liable for the restoration (burial) of the toxic material.
14, ?aul Eeffernon (E?A) testified on the physical characteristics of the disposal
sites,

13. Dr. Robert Sawyer, M.D., testified on the nedical. hazards of the asbestos waste(scraps, pellets, and fibers).
*• . * testified on the depth .of ̂over required to keep the asbestos, material froa being

I.returned to the surfae_e_ through the yearly process,of freezing and^thawin^. The
principle is staple: to keep the frose front from entering the hazardous layer by
ro vi ding a depth of tools t' soil equal to the probable depth of freezing in that location.

Jsing standard Corps of Engineers design procedures based on-freezing indices, I
calculated that the aaxiaua depth of frost would be about 36 in. at Hudson, NH (fairly
eear the coast) for possibly one year In ten. I recono^nded ar. eyoediint tfasth of eevi
^^^In.. of sandy gravel or its^equivalent T_as being su{ficiest to provide 50 to 100
years of protection.
7, Alex Tst--£sdar testified on the depth of organic topsoil needed to eusteir. A
grass cover over the asbestos material, which is very alkaline (pH of 11 or 12) . Be
jfecomagnded at j^ejst 18 in..of topsoil. because it had been determined that the roots .
§ "ill extend to thac depth. The retaaining 12 in. oJT^over would j>e a sandy gravejl. **
' coarse enough to be of low frost-susceptibility and fine enough to contain sufficient
aoisture to support the vegetation at the surface.
*• T>« decision of the'couft is attached. As Mr. Boxell states, the decision grantedthe U.S. everything the attorneys were asking for.

RICHARD w. MCCAW
Research Civil Engineer
Applied Research Branch

CFi TO
Chief, Pi? (One-stop service)'»t-r\
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Illinois Environmental Protection Agency 2200 Churchill Road, Springfield, IL 62706

217/782-6761

Refer to: L I09719014 — Lake CountyWaukegan -- Johns-ManvilleSuperfund — Gen. Correspondence

April 9, 1986

n'f-^~-'
cr>

Rodney Gurther 5HR11USEPA - Region V230 South Dearborn
Chicago, Illinois 60604
Dear Rodney:
The following details may help you in the development of your letter toJohns-Manvil le and KMA.
Note, all of the following sections were taken from the IllinoisPollution Control Board, Environmental Protection Act, Title 35 -Subtitle G, Chapter I, subchapter 1, Part 807.
1. Subpart A, Section 807.104 (p. 213) definition of "waste".
2. Subpart E, Section 807 .501 ( a ) (p. 2 18 ) closure plan refers you toSubpart C.
3. Subpart C, Section 807.305( c ) (p. 2 16 ) final cover.
4. Waste Management Facil it ies Design Criteria for a Class II Landfil lSite (non-hazardous) IV cover material Dl & 2 (p. 12 ) .
The IEPA would expect you to place in your letter that Johns-Manvi l lewould be expected to file a closure-post-closure plan as stated inSubpart E, Section 807.503.
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I hope this helps you out.
Sincerely,

Jeff LarsonProject Manager, FSMUDivis ion of Land Pollution Control
JL:c t/809F,16
cc: Bob CowlesDivision FileAuthorGloria CravenDon GimbelKaren YeatesNorm NiedergangDan CapHaKen Bechely


